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(57) Abstract: The fastening system comprising a supporting strip (6), to which is fastened, outside the housing (1) of the rotary feeder,
a seal (3) designed to seal the blade (4) of the rotor (2) in relation to the housing (1). The mounted unit of supporting strip (6) and seal
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on the outside by a locating strip (38).
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SYSTEM FOR FASTENING A SEAL TO AROTOR BLADE OF A ROTARY
FEEDER

Field of technology
The invention relates to a system for fastening a seal to a rotor blade of a rotary
feeder of bulk material, which seal can be a hard seal formed of an abrasion-resistant

material or a soft seal formed of a nonabrasive material.

Prior art
The seals of rotary feeders undergo significant wear and tear, especially when
feeding abrasive materials. This requires them to be replaced often. For this purpose,
installation holes are arranged in the face flanges of the body of the rotary feeder,
being closed up during operation. The dimensions of the installation holes are large
enough for a hand to be inserted with appropriate tools to release the seal and then

pull it out. A new seal is then mounted in a reverse order.

DE 20 2009 002 860 U1 discloses a system for securing the seal to the blade, based
on the fact that the seal is screwed in place with the aid of force-locking screws. The
mounting technique involves inserting a new seal via one of the installation holes into
the internal space of the rotary feeder and fixing the two-part seal with a strip with
force-locking screws. These screws are passed through positioning holes and screwed

into anchor holes made in the blade.

This is inconvenient work, since it takes place in a tight space. Besides this
drawback of the known fastening system, a precise alignment of the seal with the
body is difficult to achieve and depends on the touch and manual dexterity of the
worker performing the installation. The inaccuracy is caused in the clearance required
from the seal, during its positioning. The seal is guided only by the force-locking

SCTCWS.
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In an improved version of this fastening system, the seal is centred by means of
pins and then secured by the force-locking screws. While the precision of positioning
the seal is greater in this version, the inconvenience involved in its replacement still

remains.

Summary of the invention
It is therefore an object of the invention to significantly reduce the drawbacks

of a system of fastening a seal to a rotor blade of a rotary feeder.

In an exemplary embodiment a system is provided that includes a hard seal of
abrasion-resistant material or a soft seal of nonabrasive material, against which a
supporting strip is pressed in the direction of the blade. The seal secured to the blade
has a sealing edge located above the top edge of the blade. The essence of the
invention is that, below the top edge of the blade, a groove is formed in the wall of
the rotor blade. The groove is substantially parallel with the axis of the rotor. The
supporting strip is inserted into the groove by sliding. The shape of the supporting
strip’s first contact surface basically matches the shape of the groove. The rear side of
the supporting strip is provided with a second contact surface, against which a contact
surface of the seal rests. At both ends of the groove there are formed at least two
anchor holes in the rotor blade, which are adapted to the fastening of securing screws.
Through holes are made in the supporting strip, which are concentric with the anchor
holes when the support strip is fully inserted into the groove. Through holes are
formed in the seal, too, which fits to the anchor holes in the blade and the through
holes in the supporting strip. On the side opposite the contact surface the seal’s
through holes are provided with a conical recess with a similar conicity as the conical
heads of the securing screws. When the supporting strip with the seal is inserted into

the groove and the securing screws are tightened, a rigid unit is formed by the seal

and blade.
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The benefit of the indicated arrangement is that the seal may be easily pushed
into the blade by means of the groove and then fixed to the blade by means of the
securing screws. Another benefit is the accurate fit of the seal in the blade, thus

precisely limiting its position relative to the body of the rotary feeder.

In an advantageous embodiment, the groove has a concave shape or the shape
of a dovetail. In the radial direction from the axis of the rotor to the back side of the
blade the groove has an oblique bottom surface, pointing radially inward towards the
centre or axis of the rotor at a slant from the wall of the blade. A bottom surface
parallel to the blade surface adjoins the oblique bottom surface at least up to the area
beneath the anchor holes. Above the anchor holes there is formed an oblique top
surface with opposite inclination to that of the oblique bottom surface. The oblique
top surface is adjoined at an acute angle by a normal top surface, which is parallel to

the normal bottom surface.

In such a groove, the strain is transmitted from the seal to the blade by the
groove based on an interlocking form of the seal, supporting strip and the groove.
Therefore only two securing screws are sufficient for fastening the seal to the blade,

one at either end of the seal. This significantly facilitates the installation of the seal.

An easier fabrication of the blade with the groove is made possible by a
modification in which the normal bottom surface is in the same plane as the normal

top surface.

Depending on the properties of the bulk material, forces are transmitted from
the seal to the blade which, if secured by only two securing screws, might in some
instances result in its deformation. In order to increase the rigidity of the seal,

threaded holes are arranged in the supporting strip for fastening screws. For these
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fastening screws, installation holes are arranged in the seal that are provided with a
conical recess having a similar conicity as the conical bevelled heads of the fastening
screws. The length of the fastening screws is less than the total thickness of the seal
and the supporting strip together. Besides assisting in the transfer of force from the
seal to the blade, this modification has the advantage that a single part may be formed
from the seal and supporting strip, outside the interior of the rotary feeder, which is

secured to the blade in the above described manner.

If the seal is formed as a hard seal, a modification can be used for its precise
fitting relative to the supporting strip, wherein the seal is provided with a nose in the
radial direction from the axis of the rotor. The bearing surface of the nose of the
supporting strip rests against a tangential surface of the supporting strip in relation to

the axis of the rotor.

In order to press this seal against the supporting strip and the supporting strip
against the corresponding surfaces of the groove, the distance of the axis of the
conical recess from the bearing surface is less than the distance of the axis of the
through hole from the tangential surface. The two axis can have a first eccentricity

amounting to 5 to 15% of the diameter of the securing screw.

A similar effect may be accomplished when mounting a hard seal on a
supporting strip arranged separately outside the interior of the rotary feeder. For this
purpose, the distance of the axis of the conical recess from the bearing surface is less
than the distance of the axis of the threaded hole from the tangential surface. The two
axis can have a second eccentricity amounting to 5 to 15% of the diameter of the

fastening screw.

In order to increase the effect of the latter mentioned modifications, the

dimensions of the conical recess for the securing screws are the same as those of the
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conical recess for the fastening screws. Moreover, the dimensions of the conical
heads of the securing screws are the same as those of the conical bevelled heads of
the fastening screws. At the same time, the first eccentricity dictated by the distance
of the axis of the conical recess for the securing screws from the bearing surface is
the same as the second eccentricity dictated by the distance of the axis of the conical

recess for the fastening screws from the bearing surface.

The fastening system according to the invention, both in its basic embodiment
and in its improving modifications, significantly improves the replacement of the

seals of rotary feeders of bulk material.

Explanation of the drawing

The enclosed drawing shows schematically the system for fastening a seal to a
rotor blade of a rotary feeder according to the invention, where:

Fig. 1 is an axonometric view of the rotary feeder,

Fig. 2 is an axonometric view on enlarged scale of the seal formed by a hard
seal and a supporting strip,

Fig. 3 on the same scale as Fig. 2 is an axonometric view of the seal formed by
a soft seal with locating strip and supporting strip,

Fig. 4 is the cross section A-A of Fig. 2 on an enlarged scale as compared to
Fig. 2,

Fig. 5 is the cross section B-B of Fig. 2 on an enlarged scale as compared to
Fig. 2,

Fig. 6 shows individual components of Fig. 5 in disassembled form,

Fig. 7 is the cross section C-C of Fig. 3 on an enlarged scale as compared to
Fig. 3,

Fig. 8 is the cross section D-D of Fig. 3 on an enlarged scale as compared to

Fig. 3,
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Fig. 9 shows individual components of Fig. 8 in disassembled form.

Exemplary embodiments of the invention

The rotary feeder (Fig. 1) comprises a body or housing 1, in which a rotor 2 is
rotary mounted. The drive mechanism of the rotor is not shown. The rotor 2
comprises blades 4, which carry the bulk material upon rotation from an inlet opening
11 to an outlet opening 12. The rotor 2 is sealed off against the housing 1 by seals 3,
which are fastened to outer margins of the blades 4. The seals 3 have a sealing edge
35 located above the top edge 41 of the blade 4. At the face flanges of the housing 1
insertion openings 14 are arranged, which serve for replacing the seal 3. During the

operation of the rotary feeder, the insertion openings 14 are closed by covers 13.

The seal 3 is formed by an element from the group comprising on the one hand
a hard seal 31 of abrasion-resistant material and on the other hand a soft seal 32 of
nonabrasive material. For abrasive bulk materials, it is advisable to use abrasion-
resistant steel to provide the hard seal 31. For other bulk materials soft seals 32, as
made of rubberized textile are sufficient. In order to ensure sufficient rigidity, a
locating strip 38 is attached to the soft seal 32 in the way that will be described

below.

Beneath the top edge 41 of the blades 4, on their back side 41, there is formed a
groove 5 in their wall 42 being parallel with the axis 21 of the rotor 2. The groove 5
may have a concave cross section. In an advantageous embodiment (Fig. 6, 9), the
groove 5 has two-tiered dovetail shape. The the two-tiered dovetail comprises, in the
radial direction from the axis 21 of the rotor 2 to the backside 41 of the blade 4, an
oblique bottom surface 51 pointing radially inward from the blade 4 in relation to the

axis 21. The oblique bottom surface 51 is adjoined at least as far as the area beneath
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the anchor holes 43 by a normal bottom surface 52. Above the anchor holes 43 there
is formed an oblique top surface 54 with the opposite inclination to that of the oblique
bottom surface 51. The oblique top surface 54 is adjoined at an acute angle by a
normal top surface 53, which is parallel with the normal bottom surface 52. In the
example of Fig. 6 and 9, the normal bottom surface 52 is in the same plane as the
normal top surface 53. In this way, there is formed in the groove 5 a pocket 55. In an
alternative not shown, the groove has a dovetail shape. This means that the normal
bottom surface 52 may be adjoining the oblique top surface 54, so that there is no

additional pocket 55 formed.

In the fastening system, a support strip 6 is inserted by sliding it into the groove
5. The support strip 6 has on its first contact surface 61 in direction towards the rotor
blades 4 a protruding channel which fits substantially to the shape of the groove 3.
The rear side of the supporting strip 6 is provided with a second contact surface 62,

against which rests the contact surface 34 of the seal 3.

At each end of the groove 5 there is formed in the blade 4 at least one anchor
hole 43 adapted to adjust the securing screws 7 (Fig. 5, 8). Therefore the anchor holes
43 are provided with threads. Another option for the fastening the securing screws 7
involves the use of nuts. Through holes 63 are arranged in the supporting strip 6,
which are concentric with the anchor holes 43 when the supporting strip 6 is fully
inserted into the groove 5. The seal 3, whether made as a hard seal 31 or as an soft
seal 32 and locating strip 38, is provided with locating holes 36 with an arrangement

similar to that of the anchor and through holes 43, 63.

On the side opposite the seal’s 3 second contact surface 34 the locating holes
36 are provided with a conical recess 361 with a similar conicity to that of the conical

heads 71 of the securing screws 7 (Fig. 6, 9).
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Further, threaded holes 64 are arranged in the supporting strip 6 for fastening
screws 8, for which installation holes 37 are produced in the seal 3 and provided with
a conical recess 371. The conical recess 371 has a similar conicity to that of the
conical bevelled heads 81 of the fastening screws 8. The length m of the fastening
screws 8 is less than the total h of the thickness of the seal 3 and supporting strip 6
(Fig. 4, 7).

The embodiment described thus far pertains to both a seal 3 made of hard seal
31 and a seal 3 containing a soft seal 32. In the event that the seal 3 is formed by a
hard seal 31, which is illustrated in one advantageous embodiment in Fig. 4, 5 and 6,
it is provided with a nose 33 with bearing surface 39 in the same plane as the top
edge 41 of the rotor blade 4 nad/or the tangential surface 65 of the supporting strip 6.
The bearing surface 39 rests against the tangential surface 65 formed on the

supporting strip 6 in the relation to the axis 21 of the rotor 2.

In the application of a seal 3 containing a soft seal 32, the axis 431 of the
anchor hole 43 is identical to the axis 362 of the conical recess 361 and to the axis
631 of the through hole 63 (Fig. 9). In the application of the seal 3 made of a hard
seal 31, a similar embodiment can be employed, but it is more advantageous to depart
from this identity of the axes (Fig. 6) in that the distance g of the axis 362 of the
conical recess 361 from the bearing surface 39 is less than the distance b of the axis
631 of the through hole 63 from the tangential surface 65 by a first eccentricity e

amounting to 5 to 15% of the diameter D of the securing screw 7.

The fastening of the seal 3 to the supporting strip 6 is arranged in similar
manner. When using a seal 3 with a soft seal 32, the axis 641 of the threaded hole 64
is identical to the axis 372 of the conical recess 371 (Fig. 7). If a hard seal 31 is used,
resting by its nose 33 against the tangential surface 65 of the blade 4, it is advisable

for the distance n of the axis 372 of the conical recess 371 from the bearing surface
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39 to be less than the distance c¢ of the axis 641 of the threaded hole 64 from the
tangential surface 65 by a second eccentricity f amounting to 5 to 15% of the

diameter d of the fastening screw 8 (Fig. 4).

For the transfer of forces, it is advantageous when the dimensions of the
conical recess 361 for the securing screws 7 are the same as those of the conical
recess 371 for the fastening screws 8, and the dimensions of the conical heads 71 of
the securing screws 7 are the same as those of the conical bevelled heads 81 of the
fastening screws 8. In this case, the first eccentricity e is the same as the second

eccentricity f.

When replacing the seal 3, first of all the cover 13 is removed from the housing
1 and the blade 4 is turned toward the insertion opening 14. After this, the securing
screws 7 are loosened on each end of the seal 3 and the seal 3 with the supporting
strip 6 are removed from the groove 5. The seal 3 is released from the supporting

strip 6 by unscrewing the fastening screws &.

When mounting a new seal 3, at first a rigid unit is produced, consisting of the
supporting strip 6 and either a hard seal 31, or an soft seal 32 attached by a locating
strip 38. To produce this rigid unit, fastening screws 8 (Fig. 2, 3) are passed through
installation openings 37 and screwed into threaded holes 64 in the supporting strip 6.
If the seal 3 comprises a hard seal 31 with a nose 33 and if it contains a conical recess
371 shifted by the second eccentricity f with respect to the axis 641 of the threaded
hole 64 (Fig. 4), after the tightening of the fastening screws 8 the bearing surface 39

of the nose 33 is pressed against the tangential surface 65 of the supporting strip 6.

If the seal 3 doesn’t comprise a hard seal 31 having an eccentric displacement
of the conical recess 371 of the installation opening 37, or in the event of a seal 3

comprising a soft seal 32 and a locating strip 38, the self-locating effects are limited
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to the pressure from the tightened fastening screws 8 to the supporting strip 6.

After assembling the rigid unit made of seal 3 and supporting strip 6, it is
inserted by the insertion opening 14 into the groove 5 in the blade 4 of the rotor 2.
The securing screws 7 are passed through the locating holes 36 in the seal 3 and the
through holes 63 in the strip 6 and are screwed into the anchor holes 43 in the blade
4. If in a seal 3 made from a hard seal 31 the conical recess 361 is offset by the first
eccentricity e, the tightening of the securing screws 7 on the one hand ensures the
connection between seal 3 and supporting strip 6 and on the other hand the
supporting strip 6 is pressed not only against the normal bottom and top surfaces 52,
53, but also against the oblique bottom surface 51. This configuration is important
both to assure a precise position of the seal 3 and a reliable transfer of forces during

the operation in both directions of turning of the rotor 2.

If the seal 3 does not have an eccentrically displaced conical recess 361, the
force effects are similar to those in the case of no displacement of the conical recess

371 of the installation opening 37.

After mounting the seal 3, the cover 13 is secured to the housing 1 and the

rotary feeder is ready to operate.

Industrial utility

The system for fastening a seal 3 to the blade 4 of a rotor 2 will find
application especially in rotary feeders of bulk material. After technical
modifications, it could also be used in other rotary machines, such as planer

machines.dy<
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List of terms

1 —body
11 — inlet opening
12 — outlet opening

13 — cover

14 — insertion opening
2 —rotor

21 —axis (21) of rotor (2)
3 —seal

31 — hard seal
32 — soft seal
33 —nose
34 — contact surface
35 — sealing edge
36 —locating hole
361 —conical recess
362 — axis (362) of conical recess (361)
37 — through hole
371 — conical recess
372 — axis (372) of conical recess (371)
38 —locating strip
39 — bearing surface
4 —blade
41 — top edge
42 — blade wall
43 — anchor hole
431 — axis (431) of anchor hole (43)
S — groove
51 — oblique bottom surface
52 —normal bottom surface
53 —normal top surface
54 — oblique top surface
55 — pocket
6 — strip
61 — first contact surface
62 — second contact surface
63 — through hole
631 — axis (631) of through hole (63)
64 — threaded hole
641 — axis (641) of threaded hole (64)
65 — tangential surface
7 — securing screw
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71 — conical head
8 — fastening screw
81 — bevelled conical head

g — distance (g) of axis (362) of conical recess (361) from bearing surface (39)
b — distance (b) of axis (631) of through hole (63) from tangential surface (65)
¢ — distance (c) of axis (641) of threaded hole (64) from tangential surface (65)
n — distance (n) of axis (372) of conical recess (371) from bearing surface (39)
e — first eccentricity

f — second eccentricity

m — length

h — total

D — diameter (D) of securing screw (7)

d — diameter (d) of fastening screw (8)
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Patent claims

1. System of fastening a seal (3) to a rotor blade (4) of a rotary feeder of loose
material,

wherein the seal (3) secured to the blade (4) has a sealing edge (35) arranged above
the top edge (41) of the blade (4),

characterized in that,

- below the top edge (41), a groove (5) is formed in the wall (42) of the blade (4)
which is parallel with the axis (21) of the rotor (2), and

- a supporting strip (6) is removingly secured in the groove (95),

- the supporting strip (6) having a first contact surface (61) which shape basically
matches with the shape of the groove (5) and a second contact surface (62) directly in
contact with a contact surface (34) of the seal (3),

- while the seal (3) and the supporting strip (6) forming a rigid unit with the blade (4)

fixed with fastening screws (8).

2. System according to Claim 1, characterized in that the seal (3) is composed of an
element from the group comprising on the one hand a hard seal (31) of abrasion-
resistant material and on the other hand an soft seal (32) of nonabrasive material,

against which a locating strip (38) is pressed in the direction of the blade (4).

3. System according to Claim 1 or Claim 2, characterized in that the groove has a

concave cross section or a dovetail shape or a two-tiered dovetail shape.
4. System according to one of the preceding Claims, characterized in that on each
side of the groove (5) there is formed at least one anchor hole (43) in the blade (4),

which is adapted to the securing screws (7).

5. System according to one of the preceding Claims, characterized in, that the
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supporting strip (6) comprises through holes (63) which are concentric with the
anchor holes (43) in the blade (4) when the supporting strip (6) is fully inserted into
the groove (5), and the seal (3) comprises through holes (36) in a similar arrangement

to the anchor and through holes (43, 63).

6. System according to one of the preceding Claims, characterized in, that the groove
(5) comprises in the radial direction from the axis (21) of the rotor (2) to the top edge
(41) of the blade (4), an oblique bottom surface (51), pointing radially inward
towards the axis (21) of the rotor (2) at a slant from a wall (42) of the blade (4), while
a normal bottom surface (52) adjoins the oblique bottom surface (51) at least up to
the area beneath the anchor holes (43), while above the anchor holes (43) there is
formed an oblique top surface (54) with opposite inclination to that of the oblique
bottom surface (51), and the oblique top surface (54) is adjoined at an acute angle by

a normal top surface (53), which is parallel to the normal bottom surface (52).

7. System according to Claim 6, characterized in, that the normal bottom surface (52)

is in the same plane as the normal top surface (53).

8. System according to one of the preceding Claims, characterized in that the
supporting strip (6) comprises threaded holes (64) for fastening screws (8) and the
seal (3) comprises through holes (37) with a conical recess (371) having a similar
conicity as the conical bevelled heads (81) of the fastening screws (8), while the
length (m) of the fastening screws (8) is less than the total (h) thickness of the seal (3)
and the supporting strip (6).

9. System according to one of the preceding Claims, characterized in that the seal (3)
is formed by a hard seal (31) and provided with a nose (33) whose bearing surface
(39) rests against a tangential surface (65) formed on the supporting strip (6) in
relation of the axis (21) of the rotor (2).
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10. System according to Claim 9, characterized in that a distance (g) of an axis (362)
of the conical recess (361) from the bearing surface (39) is less than the distance (b)
of the axis (631) of the through hole (63) from the tangential surface (65), by a first

eccentricity (e¢) amounting to 5 to 15% of the diameter (D) of the securing screw (7).

11. System according to Claim 9 or 10, characterized in that the distance (n) of the
axis (372) of the conical recess (371) from the bearing surface (39) is less than the
distance (c) of the axis (641) of the threaded hole (64) from the tangential surface
(65), by a second eccentricity (f) amounting to 5 to 15% of the diameter (d) of the

fastening screw (8).

12. Method for fastening a seal (3) to a rotor blade (4) of a rotary feeder, which
comprises a body with an insertion opening (37) in each face flange with the
following steps:

- assembling an installation unit consisting of a supporting strip 6 and a seal 3, either
a hard seal 31 or a soft seal 32 attached by a locating strip 38, by means of fastening
SCIEWS,

- inserting the installation unit made of the supporting strip 6 and the seal 3 through
an insertion hole (37) into a groove (5) of the rotor blade (4)

- securing the installation unit to the blade (4) by means of securing screws (8).

13. Method according to claim 12, wherein the securing screws (8) are passed
through the through holes (36) in the seal (3) and through holes (63) in the supporting
strip (6) and are screwed in the anchor holes (43) in the blade (4) at each end of the

groove (5).
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